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Abstract

Image resolution enhancement is a technique to generate high-resolution image through improving resolution of
low-resolution obtained image. It is important to estimate correctly missing pixel value in low-resolution obtained image
for image resolution enhancement. In this paper, multiple shortfall estimation method for image resolution enhancement is
proposed. The proposed method estimate separate multiple shortfall by predictive degradation-restoration processing in
sub-images of obtained image, and generate result image combining the estimated shortfall and interpolated
obtained-image. Lastly, final reconstruction image is generated by deblurring of the result image. The experimental results
demonstrate that the proposed method has the best results of all compared methods in objective image quality index:
PSNR, SSIM, and FSIM. The quality of reconstructed image is superior to all compared methods, and the proposed
method has better lower computational complexity than compared methods. The proposed method can be useful for image
resolution enhancement.
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ICBIX.t} 1.06, DCCIilﬂr 1.26, EGIIE‘jr 171 w2 &
8 e o dnh 2 BE A 9l gEiA
E 1. PSNR H|™ Z2HdB)
Table 1. Results of PSNR comparison(dB).

NEDI | INEDI | ICBI | DCCI | EGII | #lgF
baboon | 2297 | 2322 | 2334 | 2321 | 2297 | 24.07
barbara | 2443 | 2494 | 2507 | 2497 | 2297 | 2566
boat 2991 | 3060 | 30.78 | 30.44 | 30.19 | 31.97
elaine 3246 | 3271 | 3294 | 32773 | 3268 | 33.44
goldhill | 3039 | 30.89 | 31.17 | 30.88 | 30.70 | 32.10
lena 3288 | 3347 | 3385 | 3345 | 3310 | 3537
oldmill | 2394 | 2480 | 25.03 | 2462 | 24.27 | 26,63
peppers | 3057 | 3225 | 3250 | 3276 | 3259 | 33.88
average | 2844 | 2911 | 2934 | 29.13 | 2868 | 30.39
gain -19 | -128 | -1.06 | -1.26 | -1.71 0
¥ 2 SSIM H|W Azt
Table 2. Results of SSIM comparison.

NEDI | INEDI | ICBI | DCCI | EGII | AJSt
baboon | 0.6616 | 06882 | 0.6978 | 0.6842 | 0.6647 | 0.7748
barbara | 0.7707 | 0.7818 | 0.7852 | 0.7794 | 0.6647 | 0.8251
boat 0.8756 | 0.8902 | 0.8930 | 0.8874 | 0.8818 | 0.9157
elaine 0.7899 | 0.7956 | 0.8017 | 0.7958 | 0.7947 | 0.8223
goldhill | 0.8222 | 0.8385 | 0.8492 | 0.8394 | 0.8339 | 0.8825
lena 0.9009 | 0.9090 | 0.9144 | 0.9092 | 0.9053 | 0.9322
oldmill | 0.7784 | 0.8107 | 0.8208 | 0.8067 | 0.7914 | 0.8802
peppers | 08799 | 0.8874 | 0.8914 | 0.8874 | 0.8857 | 0.9031
average | 0.8099 | 0.8252 | 0.8317 | 0.8237 | 0.8028 | 0.8670
gain -0.057 | -0.041 | -0.035| -0.043 | -0.064| O
¥ 3 FSIMHlwZzf
Table 3. Results of FSIM comparison.

NEDI | INEDI | ICBI | DCCI | EGII | AJSt
baboon | 0.9465 | 0.9598 | 0.9645 | 0.9599 | 0.9534 | 0.9783
barbara | 0.9647 | 0.9711 | 0.9729 | 0.9704 | 0.9534 | 0.9788
boat 0.9713 | 0.9800 | 0.9826 | 0.9792 | 0.9759 | 0.9889
elaine 0.9857 | 0.9834 | 0.9902 | 0.9839 | 0.9879 | 0.9929
goldhill | 0.9744 | 0.9817 | 0.9852 | 0.9822 | 0.9798 | 0.9905
lena 0.9850 | 0.9888 | 0.9910 | 0.9892 | 0.9874 | 0.9954
oldmill | 0.9542 | 0.9686 | 0.9740 | 0.9681 | 0.9623 | 0.9867
peppers | 0.9857 | 0.9895 | 0.9910 | 0.9892 | 0.9877 | 0.9941
average | 0.9709 | 0.9785 | 0.9814 | 0.9784 | 0.9735 | 0.9882
gain -0.017 | -0.009 | -0.006 | -0.009 | -0.014| 0
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Fig. 2. Results of subjective image quality comparison(a:
original, b: NEDI, c¢: INEDI, d: ICBI, e: DCCI, f:
EGII, g: proposed method).
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